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cDMA«i|jc«,cDJiA ^-tsAiaa^maittt^Pi^^ 

^gift CDMA ir^W^iRSSf}: 1 

^ CDMA ^^m^mi^.m-m. 

M^iemStmit - 7n » Rake 6;#|llfi-^ 
^mt& CDMA^#«J'-BiSW#^» «^^Jfttf# 

^^iSit H 6^mm h «l3iiIttil-%R^ 20 

m mm h.^mmmmmiitm.M cdma ^s^w 
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( a ) mt'AM. il) , ^ i-^^ CDMA -ft-!-; 

(b) Rake ^i^^S^ ie) , t^4-:^«^6^^f-^«'i^:£«i?-^#'ft-?-5S- 
^S-fti^iltS^ CDMA'ft-t6^'ft^^^6^1iatll'ft (7,-7„) ; 

(c) igit^^if^^ (20). , jtii&'^^^'|i:i'j6^ CDMA -(t-tt 
iSS.6^|^^lt#>f fJiK#it#i^itii H 6^itil^,|ii: h; 

(d) ^vM^^if^^'i^, ^ CDMA '(t-?-6^^^'(t-!-^>if ^;ia4^#, 

(e) (12) , ;?]i+#itjijl6^;ia;tx.^.ifet m^-ft-t^^'^i^^ 

(f) M-^^ (15) , M>^;Ja;{:5.7 6^^t^^^^^^->i-#if6^^^'lfc 

2, ^m^^^'l^^f- 1 ^-^ii^^ CDMA^Ht^, ^#;^i^■f : 
;>a;j5L.^,|gtit^ll'f+ (12) pii^S"]^^^ (23) 6^. 

^ Z' 6^irii>s^ Csp ^^tiXilU^^f'^f^ Csc ( 23 ) 

t. ■ 

4, ^^#Jiii.;^^L:f'J:g-^tlt6t-^^^i^.6t CDMA4^»li:^, ^#4iE^f-: 

^'^^ ( 15 ) -f 4a;^;*o^5?.T •f-iJ.^^t ^. 

5, ;fEL#Jii£;^^!.5f'J:^4^.t^-^^^ii6^ CDMA4l:»|i:^, ^#4i^-f: 

6, ^^■ttJiii^x=f'1^^1^t^-^^/fi^.6^ CDMA4^«|4:^, J^^^^^t: 
Rake -f^»|i:t^$- (6) 6^i$.Btll<+ ( 7 -7J ^t4^»lt5'j6^ CDMA it-^}^ 



O : J : . O • • • : : 

^-It^X (1) A'-^^>\t^i^, ^^t^4k'^B>\¥] CDMA 'ft-!-.i^#6^itl 

^^m^^S^ (17) CDMA it^ix^$^^^^ 

( 13) ( 10,-10„) , ^#-4-5,^ 

«^^BtE^t (7 -7„) , 

10. ^g.4l-Jii£^i?.^'J^>iCt6^-^^-^iifr^ CDMA4^;|t^, *#;^£^-f: 
41.^-4^11. Jt^#llJ?li^^H''4'ft^«fe CDMA #ilt'ft^i^#6^#^^ 

11> #.4§Jiii;fj^.#'J^^t6^— CDMA#»|i:||, ^#4i£^f-: 
itii'f^tf 'ii^ ( 20 ) DSP ^S^. 

12. >f^#iiii;t^;f'J:^i)^t^-^^4-ii^ CDMA#^i;||, ^#;^i£^i^: 
^o^Xl^'.mf^nA DSP ^S^. 

13> ^^4tJiii;fX^'J^>i^t^-^^4-iifr^J CDMA^^»|t^, ^#^i£^f-: 
(23) 4.RAM##^. 



O : ; : -O: : : 

m ^ 

CDMA 

v^.^Bj^^^'lt CDMA \t^^ CDMA it CDMA 'ftf A^^^J^i^ 

CDMA ;fiC (CDMA: -i%^^^k) A— ^itiiifl"! ;f *;!2j^-f-^ 

|S]#6^i^/'l^^T?iL^/'— CDMA -S5tii^tMt4r>^. 4 CDMA :^riC 
t. -^-tl^f (fingerprint) ,'&>?^-srt&A'^-6t, =?A^P^^4-^4^:?^ 

15 Ul, U2> U3 ^-f- >h#^it^'J^Et. ^-i^ilt^ll^ii BS 6^ 

CDMA ^i^-ft^. — ^>l?l/' U i§i^^Si.ii,ijtS^^^ H ■^•It^l^i^^^t CDMA 

20 ^rM. M^^m^kM^ikit"^ S(t)^l.iit6^ CDMA 

i^\t^ e(t). ^ CDMA 4^»|4:llt, jlb^^Md^-ft-^-^^lf f^^^^rik 
^M-^'fii+lfc^^/odCt), 'Sitt^>^i^ CDMA JlilLH-^»lt6^4gti&>/u 
d(t).. 

25 ^ 3 ^^i^^^t^t^^ CDMA Jlii^, itjl£li^#»l«@;f|-f ^ 



O *: i O : : : • : :* 

S 4 CDMA CDMA ^^i^iff e(t)#. 

Rake UkQ ^>\t^S$.t 

^^S^^-^^^^S^, il^T^I^6^f^^i€•^^'^t^^$.;^5^L.^it#i& Rake 
10 mf -i Rake ^i|iL'fe.5^^ -f ;j^««J#.#i^*6^ CDMA ^i^^t-^^^mt-f^^, 

^i5.Bt iBl ATil^ 6^ ,# t&^^'l^: CDMA/ft-f^ ffij it ge.f->ft^iiit 
^^'lii'ft-tt^^-S-^t'fi:-!-^^, Rake ^I4t t =fi:)!if -R. ^(^4* 

15 -f OVSF^a,^t)Jf^. ^4^ib#J, ife Rake ^§4m^.'JS'j6^ CDMA -ft -?-^^?jt^ 

h, li? CDMA ^^Mt-T e (t) , &I^^^S^i^^-^4-4^^Jf^>], i$i^n 
20 4)^4^'fc5S.t?iL)S^it, x^)S^rti^ti^)8fr, i^5'Jitii>f*itt5|.. 

:4o® 4 ^yf'Ffi^I.-fM.t^t^f^fi^ CDMA #>|t||;ir^^* , it^n^sf, 

CDMA #i|i:ll<5lit;F)t#-^^^/'^*l. 
25 g 4 ^^T'l^ 6^ CDMA #»|it||, J^L^r^St^^.^.^'J-Mi t^'b/^/' ^^^TM^s^ 



o 



CDMA #»|^:^, 'til^^ak^^mf'^ik 
5 ^ii^J^B^, ^tn^e.ii}-^t^^^']-^>% 1 CDMA 4^ 

CDMA 'ft-f-^ CDMA it CDMA -ft^^^ 

;t Bt4ti^#-#ill; CDMA CDMA 'ft ^TRake^ 

CDMA -ft^; ;f -^itit'f^it'fei^, 'tliiii-^^'ltJ'J^ CDMA 
4^; CDMA 'ft-t6^^mt-!-^^if#*'^X.%^6^;io;»3l.,^,|fcit^ 

20 ^^^n^ CDMA 4^»|ic^^^i«k.i,flg.T^— 4-'J^Et^|S3J?]/'^|BT6^ 

i56^ii#->iA^5^#iiiS'j;^/. j?l^J^9«^ CDMA ^^^'I^H^^l^iiti^^^C. 
#:it ^ ^if i|:SlJ -^i-.f^'filll . 



O : : O : : • . i :' 

Rake ^>lt'fe.5§-t fr^I^8tll'(t^X;fil^6^at;llil^^^.Bt-^l■•l^ CDMA -ft^, 

ti^f^^l^A^il^iltStj^t CDMA -ff-f-' 

^-'^^^HL'^fi^ CDMA #»|i:^6^'{fei^^;5fe'^']t . 
10 'S'fn-^lli^^-^il.Bt^'ft-. - 

CDMA ^>it^#^'j'£fcii^ife>^'Jt, 
^llJ?!.'f«#6t CDMA4l:'|t4SI:#6^lg.;t'^#. 

DSP ^S^t6^^iI>Et^ 

15 

><;7)^#^j^B^^^^#*,, 'f5l4t;^;lsj6^ CDMA.^^^tH^^-^-'R 

@ 3 ^T5T^4&$5L;r^^6^ CDMA 

@ 4 4^#-^3i.;r^it^6^ CDMA#»|t^; ^ ' 

^ 5 ^'F^il^^JlB^A^ CDMA^»|i:ll6^->^>^fcii^:5fe^•j. 



25 4->(^^;?fe;jrjC 

^® 5 /9f^-=riL, CDMA^»ltl|;r^»li:^^ l, 

4 



^^^itiJiisf} CDMA ^t^r, :ffJLiti±;^^ 1 4i>S»l^:^tV*e (t)7 1 

I'J Rake 6 ¥jjt-f^J<^ 5. Rake 6 ^ltf:6^^Bt 

H'ft?,. .;....7„, }lHB^T^it^^iW^^S,. 8j 8„ , 4a J. 

5 ff^i^#, .fi^'ft^^ 8 it^M Rake 6 ^-ft-^-^AAife 5. J^ll^tk 

#J. ^^Bt^^4- 7,-7„ iti±i^^9~9„i^fijl|i;^t5^10-10„. 

■ Mmf^U^- 12 ^^i^M 11 -ll„J^^6t^^;ia>^iLM^ni -ffl„, i^^>^ 
10i-10„^-fe^M-4-;&o4^^5g- 13, ^^y^n- lQ-\0,X^i!^it 
10 -f-^^^llijil:^ H.-l^.it^ijM'^ll 15, 'SM'^-S-#«a;j:5L7 6^^t-?-il 

1 CDMA e(t)tL^-^$.^^^^^>\, it^^^ 

15 l^ib? * 3. ^^^^S^ 17 #rifc6^#«#4St-ti/^?'J, 19 X^i^M 

itii'fiif tig- 20, itil#i+tiSg.;?)*^ifc^#^^;^?'Ji|t'f*itife^l#iiLia 
it H. ^itit-^.lfc h. ^3.t^^2^^ 21 ^fe^^/f-^^^^itii-^^lst h ;^J.ia;i:iL,^, 
|gttt#^^+ 12, 

^Mmf^n^ 12 ^i^^ut^^^ 22 i45'j#>f^a 23. ^^^j?] 

20 /- U i^itm^k Csp v>t^^J.3i BS ifjiv^Xik Csc ^A^^^ 23 t . 

^.^if^H'ft 12 CDMA'ft^6^^mt-t^^i+^;*o;Jj(.^,^m, m Aii'f^ 
if^itii,?,^ h, ^^^^^miS, Csp ^^ti^fk Csc 6t J,^, if^tbij^ 
^Ao^^^,^ ra ii,-il„iL5'J;i°4^tisg- 13 t^^-^^^^i-tig- 10, 

-10„, ^^PJ.t^n-^>^itiiBtll# 7,-7„i!3L6^'ft-!-il^^;fa^. »':4jtb#;5-i(. 



O i i O i : : . : 

CDMA -ft-f-itiiA^ 1 Mj^>^n^m^. i^^ti^il^t-^ S 

5 e-[H] • S (1) 

CDMA #»|i:a|5]#^;^^X7-'^^ii&^P4 M, 

d = [M] • e (2) 
d-[M] • [H] S (3) 

. i-^mm csp ^iiu^ik csc. iE.iae,^;fi]^6^s 3 t>^e.^i)^#6^, it 

4^>.t d t^^XHI^'^^JtM^ Csp 4r->|l, Csc 4;*d4^^ 

15 

d=(M] [H] [Csp] [Csc] • a (4) 
m^i^ ii.Xijiii.it it) , ^M^s^^i^^^s^-^iX^ A^ia.^ii.it, 

20 [H' ] = [H] [Csp] [Csc] (5) 

d=[M] • [H' ] • d (6) 

j^-^r^i9i^'}^}zr, ^M^^iT^^^ita.it, mtnm^ m ^ 

25 .f,^in';d'M^iia;^xMltit#^# 12 ^;fiS:^: 
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• '*i I • • • • • 

• • £■ } m m • • • • 

• ••^ 

[M] • [H' ] - I ( 7 ) 

if^^2Q&iti^0.2l ?S.^»|^5'J 6t . r^SL^ OVSF -fi^ ^ 4^ 

5 Csp 23 t , #iL^fe:fi:;^*Lf,|fcit^ll'fr 12 ^iiijii^^ 22 

|SJ#, BSs ^M^^ Csc ^^J^^^^ 23 t. ^^^^^^^^ 

;*a;*3(.,^.4^it^^'ft 12 ^-^-^i-^h^^, 'tr^i^.^f^li^ (7) ^^frd 

ifL=^:i^^^n^ CDMA -^Jlt^, -srvv^^tfe, ^^^^ CDMA •^•It^^^iEl-Ji 
J^f^#-^. CDMA mtBii^ Rake 4^']t'fe5g> 6 X ^'t-J4st^'f+ 7, 

15 -7„, ^r-tL^iin^f^tlit'fAi^^ii^^^:^^^^S$: it-f, 
i^^^^^^n. CDMA#»|tlltfi^^dJ^5^ 17 iSiJkiik^ 19 jL-i^i^S'Jiiii'f* 
iftiS- 20.- I^ib tig. 17 *^riii6^|^#W>f ^'J, ^^itil'f^tttii- 20'ft;?] 
ikf^S^ifit^ Tc *h3S,' .?i7;p;l'ft^^-!-|fc4&8t4til#- Tp^S. ^ Rake 
6 t^^^Bt^^ 7i-7„^#>ji:5'j6^i CDMA >ft-!- e (t)lii^->^;^a 

20 ^fi^Btl'al T , .^^'^M.Bt^'^t 7,-7„ , T 6^ J^^'Jj|;^^i4A 

CDMA ^»|icl|;r#'ft^E 23, ^f^tf^^J^f^^^^ 
-53, Csp jf«;S.?i^;&o4^>sS> Csc. iit'A^, -fji^ 8^6^ CDMA 4^»lt^>^ii 

if in, CDMA >f#iM.'ft-!-Jl#S'J^#.^ Z' 6^'ft-!-^=-4^^!t^'P*l 



O : : O : : : . : .• 

^W^iMfi^^mik, >L^t^4&^J^Bj^ CDMA 4l»ltll^^^ 
5 ?iL-|-7i^Tf^i^. 
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(54) Title: CDMA RECEIVER 
^= (54) Bezeichnung: CDMA-EMPFANGER 




Kanal5cMlBChaHung^20 



DecounjNGcaicuiT 

WEICKTMQ COEFFICIENT CALCULATION UNIT 
CHANNEL ESTIMATION CaCUTT 
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(57) Abstract: The invention relates to a CDMA receiver for receiving, in a multiple subscriber environment, a CDMA signal 
transmitted with a chip rate by a transmitter via different signal paths of a physical transmission channel. Said CDMA receiver 
comprises: a receiving device (1) for receiving the CDMA signal; a rake receive circuit (6) with a number of parallelly connected 
delay devices (7i-7a) for detecting the signal components of the CDMA signal that are transmitted via the different signal paths; 
a channel estimation circuit (20) for estimating the channel coefiBcients h of a transmission channel H by using a predetermined 
reference data sequence contained in the received CDMA signal; a weighting coefficient calculation device for calculating weighting 
coefQciems m for the different signal components of the CDMA signal according to the estimated charmel coefficients h and to the 
stored spread codes and scrambling codes; a weighting circuit (12) for weighting the signal components with the calculated weighting 
coefiBcients m, and; a combiner (15) for combinmg the weighted signal components to form an estimated received data signal. 

(57) Zusammenfassung: CDMA-Empftnger zum Empfangen eines mit Chiptakt von einem Sender uber verschiedene Signalpfade 
eines physikalischen Ubertragungskanals Ubertragenen CDMA-Signals in einer Mehrteilnehmerumgebung mit eincr Empfangs- 
einrichtung (1) zum Empfang des CDMA-Signals; einer Rake-Empfangsschaltung (6) mit mehreren parallel geschalteten VerzOgc- 
mngseinrichtungen (7i-7n) zur 

[Fortsetzung auf der nSchsten Seite] 



